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(54) CONTROL DEVICE FOR ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To judge an operating condition of an engine 
precisely, and achieve engine control such as suitable fuel injection 
control by setting an acceleration/ deceleration judgment of an engine to 
a judging cycle which is long to the utmost, and judging the judgment of 
acceleration/deceleration on the basis of an intake air rate per prescribed 
rotating angle of a rotary shaft. 

SOLUTION: In an ECU 40, a suction intake rate Q is found out from an 
output signal of an air flow meter 21, and also a suction intake rate 
change AQL is calculated, and it is judged whether the suction intake rate 
change AQL is larger a prescribed value a or not. When 'YES' is judged, a 
suction intake rate QIST, at the time of a previous performance is read at 
a cycle shorter than a rotary angle synchronous timing of an engine. An 
intake rate Qf sucked into a cylinder is predicted, and also an accelerating 
judgment flag F showing the detection of an accelerating condition is set 
to 1 . A newest suction intake rate Q is converted into a suction intake 
rate Q1. In the case where acceleration is judged, a suction intake 
predicting rate Qf is employed as a referential intake rate Qa for deciding 
a fuel injection rate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An amount detection means of inhalation of air to generate the signal showing the amount of inhalation 
inhalation of air, and an amount calculation means of the 1st inhalation inhalation of air to compute the amount of 
inhalation inhalation of air of an engine for every predetermined time according to the output of this amount detection 
means of inhalation of air, An amount prediction means of criteria inhalation of air to predict the amount of criteria 
inhalation inhalation of air for subsequent engine control based on the amount of inhalation inhalation of air computed 
by this amount calculation means of the 1st inhalation inhalation of air, An amount calculation means of the 2nd 
inhalation inhalation of air to compute the amount of inhalation inhalation of air of an engine for every predetermined 
time longer than the aforementioned amount calculation means of the 1 st inhalation inhalation of air, An acceleration- 
and-deceleration judging means to judge the acceleration and deceleration of an engine based on the output of this 
amount calculation means of the 2nd inhalation inhalation of air, The control unit of the engine characterized by 
coming to cancel prediction of the amount of criteria inhalation inhalation of air by the aforementioned amount 
prediction means of criteria inhalation of air when judged with an engine not being in an acceleration-and-deceleration 
state by ****** and this acceleration-and-deceleration judging means. 

[Claim 2] The aforementioned amount calculation means of the 2nd inhalation inhalation of air is the control unit of 
the engine according to claim 1 characterized by computing the amount of inhalation inhalation of air for every 
predetermined angle of rotation of the axis of rotation rotated corresponding to engine rotation. 
[Claim 3] The control unit of the engine according to claim 1 or 2 which came to predict the amount of inhalation 
inhalation of air with which the combustion chamber of the cylinder used as an intake stroke is filled up after the 
amount detection means of inhalation of air generates a signal, in order to compute the amount of inhalation inhalation 
of air by the aforementioned amount calculation means of the 1 st inhalation inhalation of air. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to control of an engine and control of the engine equipped with a means 
to detect the amount of inhalation of air especially based on outputs, such as an air-flow sensor or a throttle opening 
opening sensor. 
[0002] 

[Description of the Prior Art] The output of an engine is fundamentally decided by the amount of inhalation inhalation 
of air, and fuel quantity. In the case of a natural inhalation-of-air engine, although fuel quantity becomes settled 
automatically by depression at engine manifold, the output of an engine is controlled by setting up the suitable fuel oil 
consumption which corresponds to detect the amount of inhalation inhalation of air in the case of a fuel-injection 
formula engine. In this case, the amount of inhalation inhalation of air is computed based on the output from an air- 
flow sensor, and fuel oil consumption is determined that it will become a predetermined air-fuel ratio according to the 
operational status of an engine based on the calculation value of this amount of inhalation inhalation of air. However, 
the output of an air-flow sensor is not surely ******(ed) with the amount of inhalation inhalation of air actually 
introduced into an engine. Moreover, although fuel oil consumption is based on the output of an air-flow sensor, the 
operation time of fuel oil consumption is required in advance of fuel-injection execution. Since it is such, the sign of an 
output and the actual amount of inhalation inhalation of air in the fuel-injection timing concerned is not carried out to 
an air-flow sensor. For this reason, it is necessary to compute fuel oil consumption by transposing to the amount of 
inhalation inhalation of air actually filled up with the output of an air-flow sensor by the combustion chamber in setting 
up fuel oil consumption based on the output of an air- flow sensor. 

[0003] In this case, when the operational status of an engine is a steady state (i.e., when change of throttle opening has 
not arisen substantially), a problem is not produced, even if it adopts the output of an air- flow sensor as calculation of 
fuel oil consumption as it is, since the amount of inhalation inhalation of air does not change. In the acceleration-and- 
deceleration state in the state where an unstationary state, i.e., throttle opening, changes, it becomes remarkable 
shifting the operational status of an engine from the output of an air-flow sensor and the amount of inhalation 
inhalation of air with which a combustion chamber is actually filled up, and it becomes impossible however, to attain 
proper fuel-injection control. The control unit of the engine which computes the acceleration in the acceleration state of 
an engine in JP,3-64693,B, and was made to perform fuel increase-in-quantity amendment according to this 
acceleration in it is indicated. Moreover, based on the amount of inhalation inhalation of air grasped from outputs, such 
as an air-flow sensor or a throttle opening sensor, at the time of acceleration and deceleration, the amount of inhalation 
inhalation of air in the operational status corresponding to the output concerned with which a combustion chamber is 
filled up in fact is predicted, and computing fuel oil consumption based on the forecast of this amount of inhalation 
inhalation of air is known. 

[0004] In this case, even if it is the case where an engine is in a steady operation state, the output value of a means 
which detects the amounts of inhalation inhalation of air, such as an air-flow sensor, is slightly changed by inhalation- 
of-air throb etc. Therefore, in the conventional engine control, suppose that the above-mentioned amount predictor 
control of inhalation inhalation of air is not carried out noting that an engine is in a steady state, when change of the 
output value of the amount detection means of inhalation inhalation of air is predetermined within the limits, as 
inhalation-of-air throb is not judged to be unsteady operational status. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it sets to the conventional amount predictor control of inhalation 
inhalation of air. About the change of fixed within the limits of the output value of the detection means of the amount 
of inhalation inhalation of air In order to consider that operational status is a steady state and not to perform the amount 
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prediction of inhalation inhalation of air, In the case of states, such as a state, for f^^^^^f^ it 
Lrational status changes slightly, and when change of an output value is m a setting range, it is judged that it 

i Zdy s ate the proper aToun prediction of inhalation inhalation of air is performed, and there is a problem that 



there is no **. 
[0006] 



Means for Solving the Problem] It aims at offering the engine control system which this invention can be constituted 
hv Tw of th above-mentioned situation, and can judge the operational status of an engine exactly foerefore > car attain 
enefoTcontrol of proper fuel-injection control etc. An amount detection means of inhalation of air to generate the 
S wim which A purpose of the above-mentioned this invention expresses the amount of inhalation f*^* 
a f An amom calculS means of the 1st inhalation inhalation of air to compute the amount of inhalation inhalation 

0 ofTSe for every predetermined time according to the output of this amount detection means of inh alation 
of a An 3 ^prediction means of criteria inhalation of air to predict the amount of catena inhalation inhalation of 

1 for subset eTine control based on the amount of inhalation inhalation of air computed by this amount 
Sclnt mZ of foe 1st inhalation inhalation of air, An amount calculation means of the 2nd inhalation inhala ion 
of ah to compute the amount of inhalation inhalation of air of an engine for every predetermined time longer than the 
!Cent3 amount calculation means of the 1st inhalation inhalation 

judging means to judge the acceleration and deceleration of an engine based on the output of this amount calculation 
means offoe 2nd inhalation inhalation of air, When judged with an engine not being in an acceleration-and- 

Estate b7**-** and this accelemtion-and-deceleration judging means, it is characterized by coming to 
canleTpSon of the amount of criteria inhalation inhalation of air by the aforementioned amount prediction means 



SKflSSta aforementioned amount calculation means of the 2nd inhalation inhalation of air computes the 
amount o Nation inhalation of air preferably for every predetermined angle of rotation of the axis of rotation 
routed co^nZg to engine rotation. Arbitrary meanses to generate the output corresponding to the amount of 
SSSS of air directly [ an air-flow sensor, a throttle opening sensor, etc. ] or indirectly are included i . the 
Zv^SSS amount detection means of inhalation of air. Moreover, in order to compute the amount of inhalation 
laTatfon of air by the aforementioned amount calculation means of the 1 st inhalation inhala ion of an-, after the 

of of air generates a signal preferably, the amount o^^^n o^r 

with which the combustion chamber of the cylinder used as an intake stroke is filled up is predicted. The above- 
me^ne ^amoun?prSction means of criteria inhalation of air usually predicts foe amount of cntena inhalation of air 
baseu or! *foe7ewes!t value computed by the amount calculation means of foe 1st inhalation inhalation of air. The 
amount of criteria inhalation of air serves as criteria for computing fuel oil consumption. 

[Theform of operation of invention] In operation of this invention, the signal from the 

meanses of inhalation of air, such as an air-flow sensor or a throttle opening ^^^^^^^^ 
electronic control unit (ECU) constituted including a microcomputer con J£ ECU amount^ ^culation 
means offoe 1st inhalation inhalation of air computes the amount of inhalation inhalation of air offoe engine based on 
fo™7detection means of inhalation of air by processing this signal for every P-^S^ScSi. in this 
redetermined interval at which the amount calculation means offoe 1st inhalation inhalation of air calculates in this 
caS computes foeTmount of inhalation inhalation of air by carrying out data processing of it so that oufout change 
m ^ 3S while it is suitably set up in the range which is not influenced I of output in 
n hlut\™ of air nulsation etc from the amount detection means of inhalation of air. Next, the amount prediction 
S5S o M^KSy P-dicts the amount of criteria inhalation inhalation of air for engine = control 
o afte ftTSudi as fuel oil consumption offoe following injection timing, based on the calculation value of the 
newest ^iTof Stotatkm inhalation of air, and its variation. The newest amount of inhalation inhalation of air is a 
mZ LTI foe^ou^ of inhalation inhalation of air just before the fuel-oil-consumption calculation m the 
^S^Si £££ ted by the aforementioned amount calculation means offoe 1st inhalation inhalation of air is 



[00091 This is resembled, therefore, the time difference of the amount of prediction inhalation inhalation of air and the 
H— SSon inhalation of air in injection timing can be stopped to the fa the 

ontimal amounts of criteria inhalation of air can be predicted. The amount of cntena inhalation of air in this case is the 
Sunt ofoX ation inhalation of air which was predicted in consideration offoe amount of amount ^ off 
fohaktion inhalation of air until the shell inlet valve which is the newest amount of inhalation inhalation of air 
etfuS and ctCutedTses the operational status of an engine, i.e., the acceleration-and-deceleration sta e of an 
ZtT ^owiZffa combustion chamber is filled up in fact. The operation cycle of this amount prediction means 
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of criteria inhalation of air is set up within limits which secure ********** of the amount prediction operation of 
SSS^SS^^WuOat^ of air as short as possible. In this invention, it has the amount calculation means of 
££d inhalation illation of air forjudging the operational status of an engine still mo* „^ 
neriod of the amount calculation means of the 2nd inhalation inhalation of air is set up for a long time than the amount 
calcltion meTs^f me l st inhalation inhalation of air. Therefore, although the amount calculation means of the 2nd 
mStion iS oTa r haSe range of fluctuation a short period compared with the amount calculation means of 
t^SSS^SSZa of air, change of a big period can be grasped exactly. Therefore, in the : amount ca culation 
means of the 1st inhalation inhalation of air, as judged as steady operation, even if it "J^* ^J^* 
detectable proper In this invention, preferably, the operation period by the amount calculation means of the 1 st 
2££ Son of air is set up' by about 2ms~10ms synchronizing with * e °P eratl0n P enod 

of the amount calculation means of the 2nd inhalation inhalation of air is set as it at 20 - 1 00ms. 
?00101 Swer U may set up so that inhalation-of-air pulsation can be eliminated for the operation cycle of the 
St^Zon meaL of the 1st inhalation inhalation of air and change of operational status can be grasped 
cTSyt >mucn as possible, and you may constitute so that the ^stationary state of an engine may be judged 
combining the amount calculation means of the 2nd inhalation inhalation ot air. 

rExamolel The example of this invention is explained with reference to a drawing below. Dxawmgl shows the outline 
&fi^o1TmuWple cylinder engine concerning this invention. The engine of this example is the 4-cyhnder 
cycle enS and the headroom of this piston 2 of the cylinder bore on which a piston 2 slides constitutes a 
^usTn chamber 3 in each cylinder. The suction port and the exhaust air port 5 opening of the 

combustion chamber 3 and the inlet valve 6 and the exhaust valve 7 are combined with these ports 4 and 5. 
FurtSore itTatochS in the cylinder head of an engine 1 so that an ignition plug 8 may expect a combustion 
cnTb™3 This ignition plug 8 is connected to the firing circuit 9 which starts an ignitor in predetermined ignition 

mm Thepi^ of an engine 1 is attached in one common crankshaft as an engine output means. 

E£ 3an£ Sd^S ^t material l! which has salient 12 in the position of a periphery is attached in the 
S^fTcSshaft depart corresponding to this detecting-element material 1 1 - electromagnetism - the crank 
2& llZ^lt^s of pickup efc. is arranged A pulse signal is generated ^^^^iM 
change by salient 12 passing the crank angle sensor 13 during engine operation. The coolant s ^ s °l^ X f , 
attSd in the engine 1 The inhalation-of-air system of an engine is equipped with the inhalation-of-air path 1 6 whicb 
todutTtooXgine 1 the inhalation of air introduced through the air cleaner 15, and has the ^on ^alaUon- 
oTair oath 1 ' ofn upstream, the surge tank 18 located in the lower stream of a river, and the irnialation-of-an^ath 19 
claTsifie? bv cy iXCm this surge tank to the suction port 4 of each cylinder in this inhalation-of-air path The 

S Slrt bulb 24 which opens and closes the idle speed control (integrated storage controls) path 23 
wS foe S vXr 2 2 ml flow mete°21 and for inhalation air adjusts which detects an inhalation air content is 
^^^O^^d common inhalation-of-air path 17, and bypasses a throttle valve 22, and this path 23 
^seSs Futoorrthe throttle opening sensor 27 grade which detects the intake temperature sensor 25 which 
5"' SKSSvSatoie, the idle switch 26 which detects the close by-pass bulb completely of a throttle valve 

m0i a 3^ inhalation-of-air path 19 classified by cylinder the injector 28 which carries 

ant in ectiTn supoly^f Ae foel is equipped. The fuel supplied through a fuel path by the fuel pump outside drawing is 
STo * ^suction port 4 and tW fojector 28 injects it. Secondary path 19a used at the time of WN barn operation etc. 
^£ed " ^ downie^SmeUalation-of-air path 19 classified by cylinder, and the swirl control valve 29 is 
S^se^ondary path 19a. The exhaust air system of an engine is equipped with foe > flueway 31 Wo the 
exhaust air port 5 of each cylinder, and is lambda02 in this flueway 31. While a sensor 32 is formed, die catalyst 
eai'm^t 3 P 3 for exhaust air purification is formed in the downstream. Iambda02 A sensor 32 can detect now the 

SSSm£ S^SS^Q^^ formed for control of the engine of this example. It consists of 
SS^ST I^SS 8 the ibove-mentioned crank angle sensor 1 3, a coolant temperature sensor 14 an 
S flo* me^er 2i an intake temperature sensor 25, an idle switch 26, the throttle opening sensor 27, and lambda02 
55 flow meter Zl < ^^ranP „„„ F this ECU40 the fuel-injection signal over the above-mentioned 

-m,, sisnal is gtaerafcd ,o a * 
3Z, , imal j. outoutted to the actuator of actuator 24a of the mtegrateu-storage-controls bulb 24, and the swirl 
S£ vaWe 29 eKfeltgine control which starts one example of this invention with reference to dmsODgJ- or 
drawing 4 is explained. 
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[0015] Reference of drawing 2 shows the flow chart of the amount calculation procedure of inhalation inhalation of air. 
This amount calculation of inhalation inhalation of air is performed in 4ms cycle. ECU40 is faced computing the 
amount of inhalation inhalation of air first, and reads the signal q of an air-flow sensor (Step SI). Next, ECU40 is 
amount [ for the crank angle which is mostly in agreement in the period which is got blocked the crank angle of 1 80 
degrees of the detected value based on the above-mentioned signal q, and the inlet valve is opening ] of inhalation 
inhalation of air Q (n). It computes (Step S2). In addition, this calculation is computed as that from which q does not 
change And it is Q 1ST about the amount Q of inhalation inhalation of air computed last time. Value Q which is this 
time exchangeably (n) It stores as a value Q last time (Step S3). That is, whenever the amount calculation routine of 
inhalation inhalation of air is performed, the value of the amount of inhalation inhalation of air of the predetermined 

memory location is updated. \ - a 

[0016] Below, the acceleration-and-deceleration judging routine concerning one example of this invention is explained 
with reference to drawing 3 . this acceleration-and-deceleration judging routine ~ 180-degree crank angle (-- every 
CA) performs Routine start timing is BTDC360 degree of the compression stroke concerned. ECU40 reads the amount 
Q of inhalation inhalation of air first obtained by the above-mentioned amount calculation routine of inhalation 
inhalation of air (Step SI 1). Next, it is amount change of inhalation inhalation of air deltaQL. It computes (Step SI 2). 
In this case, amount change of inhalation inhalation of air deltaQL The newest value Q computed by the inhalation 
inhalation-of-air quantum calculation routine and value Ql used as the amount of inhalation inhalation of air newest by 
the last acceleration judging routine (it synchronizes with an engine angle of rotation) It is the absolute value of a 
difference. Next, ECU40 is amount change of inhalation inhalation of air deltaQL. It judges whether it is larger than 
the predetermined value alpha (Step S 1 3). case it is larger than the predetermined value alpha - ECU40 -- angle-of- 
rotation synchronous timing **** of an engine - value QIST of the amount of inhalation inhalation of air at the time ot 
the last execution of the amount calculation routine of inhalation inhalation of air for which it asked by the amount 
calculation routine of inhalation inhalation of air sampled a short period It reads (Step S14). Next, ECU40 predicts the 
amount Qf of inhalation of air introduced into a cylinder in an intake stroke (Step S 1 5). 

[0017] Value QIST of the newest (at the time [ This time ] of execution) amount Q of inhalation inhalation of air (Q 
(n)) in which the amount Qf of prediction inhalation of air was computed by the above-mentioned amount calculation 
routine of inhalation inhalation of air, and the amount of inhalation inhalation of air at the time of the last execution of 
the amount calculation routine of inhalation inhalation of air, Crank-shaft-revolution-speed a (time taken for 180 
degrees of crank angles to progress), It is computed using the execution period d (this example 4ms) and correction 
factor e of time until an inlet valve closes from a fuel-injection start, periodic crank angle [ of a SGT signal ] c (this 
example 1 80 degrees), and the amount calculation routine of inhalation inhalation of air. Qf is expressed by the 
following formulas by this example. 

Qfr=Q*rvef--here--rvef=(Q/QlST)KK={(a*b)/(b*d)+e} . 

In addition, the above-mentioned value Ql, QIST, and deltaQL And the relation of Q comes to be shown in drawing 

5 

[0018] That is the acceleration judging of this example is performed based on the result of the amount calculation 
routine of inhalation inhalation of air of multiple times. In drawing l , after computing the amount Qf of prediction 
inhalation inhalation of air, acceleration judging FURABU F which shows that the acceleration state was detected is 
set to 1 (Step S 1 6). In addition, when an acceleration judging is not carried out in Step S 1 3, ECU40 sets the 
acceleration judging flag F to 0 (Step SI 7). And last time replaces the newest amount Q of inhalation inhalation of air 
amount of inhalation inhalation of air Ql (Step SI 8). Below, fuel-injection control is explained with reference to 
drawings . The fuel-injection control routine of drawing 4 is a crank angle synchronous execution control routine 
performed by continuing at the above-mentioned acceleration judging routine. 

[0019] ECU40 judges whether the acceleration judging flag F is 1 (Step S21). And there is an acceleration judging flag 
F one, and when the acceleration judging is carried out, the amount Qf of inhalation inhalation-of-air prediction 
computed by the acceleration judging routine as an amount Qa of criteria inhalation of air for determining fuel oil 
consumption is used for ECU40 (Step S22). When the acceleration judging flag F is 0, the value Q of the amount ot 
newest inhalation inhalation of air which computed the amount Qa of criteria inhalation of air by the amount 
calculation routine of inhalation inhalation of air is used for ECU40 (Step S23). Next, ECU40 reads detection values, 
such as the operational status of an engine, for example, engine-speed Ne, and engine water temperature, (Step S24). 
And based on the amount Qa of criteria inhalation of air which is the forecast of the above-mentioned amount ot 
inhalation inhalation of air, or the amount of newest inhalation inhalation of air, it computes by basic fuel-oil- 
consumption Tbase=K-Qa/Ne (K : coefficient) (Step S25). Next, according to operational status, the air-fuel ratio 
feedback correction factor TCFB, the acceleration increase-in-quantity amendment Tc, etc. are set up (Step S26). In 
Step S26 of the above-mentioned control, after there is an ON/OFF switch of an external load, a predetermined period 
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enlarges the amount of air-fuel ratio feedback control. The flattery nature of control by this can be raised. Moreover, 
based on the port intake-air temperature presumed from an intake-air temperature and engine water temperature, the 
amount of detection inhalation inhalation of air from an air- flow sensor etc. is amended. Moreover, in ignition-timing 
control, since flammability is stable when an air-fuel ratio is rich, knock retard is restricted. Moreover, it restricts like 
knock retard after starting during fuel increase in quantity and heavy load fuel increase in quantity. 
[0020] And the last fuel oil consumption TTOTAL It computes (Step S27). And after judging whether it is fuel- 
injection timing (Step S28), a fuel-injection instruction is outputted to predetermined timing (Step S29). In Step S26 of 
the above-mentioned control, after there is an ON/OFF switch of an external load, a predetermined period enlarges the 
amount of air-fuel ratio feedback control. The flattery nature of control by this can be raised. Since fuel oil 
consumption is computed using the newest value of the usual amount calculation value of inhalation inhalation of air 
when according to control of this example an inhalation inhalation-of-air forecast is adopted, fuel oil consumption is 
determined, when an acceleration judging is carried out, and an acceleration judging is not carried out, proper fuel- 
injection control according to the operational status of an engine can be performed. 
[0021] 

[Effect of the Invention] As mentioned above, in this invention, since the acceleration-and-deceleration judging of an 
engine was set as the long judgment cycle as much as possible, even if it is in the ******** state of a big period, the 
operational status of an engine can be judged exactly, and the amount prediction of inhalation inhalation of air can be 
performed based on this adequate judgment. And since engine controlled variables, such as fuel oil consumption, were 
computed on the basis of the value based on the amount prediction of inhalation inhalation of air by judgment of this 
exact engine operation state, proper engine control can be performed. Moreover, in this invention, although the 
acceleration-and-deceleration judging was set as the long judgment cycle as much as possible, it can judge correctly, 
without being influenced of the inhalation-of-air pulsation generated synchronizing with opening-and-closing valve 
operation of an inlet valve by judging the judgment of acceleration and deceleration based on the amount of inhalation 
inhalation of air for every predetermined angle of rotation of the axis of rotation. 
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x^^WWfcBl^"*. 
[0 0 0 2] 

[fi£*g«] x>^>G>ffi#tt* *##HcKAS5^;a<h 

^x>v>O^JC:fe^Tte> RAR^l^fflixc: 
x>v><Dffi;b<2fHiP£fif 5 J^Ktt^T^*. 
^TfftHSft, C©jRAKai©»iBtlcI^^TX> 

«iti«^n^o u**u I7-7P- fe>-y-^tts 

* (c x > v > tc 9 A $ K A K m« t 
turtles^ *«, ^»«l*^f = ftc5tS:oT«S^«»a<o 

KAKgl^mi^^o ZLcntztb, X7-7P- tr 



n^KAK^atcs^^ATj^^^a^ffmsfTo^ 

[0 0 0 3] CO«^X>v><oaG4feffi^«4SjliT 

- 7 □ - ir > It CD a ^ * * <D * * MS £f * *t fi <£> * tH \z m 

- 6 4 6 9 3 tCte, X>> ? >(7)lJPjitt^^*5^^iPiSig 
&JSttlLTSElIIia«iCjei;/t«S»ita«IES:tf ? cfc-5fc 

7i^fES^n^>KAKMa^*^v^T. ftPMillEHcte, 
KSn^KASHliaS^SJU d^KAKMi^fll 
[0 0 0 4] ^0i^C^^T, X>>?>**ffi*31<E2K 

BR»as»uj"rs#s^tts*ffi^ p^iift^ot 

KAK^a^Hi^S©ai*M©*i!i**BfS«!HrtT** 
Kite, x>v?>«S««ffi(C*«xi:LT±fHCDKA 



Bft^a^JHiBIWIttfffc^^^i: tlW. 
[0 0 0 5] 

a^-sjMfflitc^^T^, KAK^a^ffi^s<oai*fii 
Wf^n. igiE^KAK^a^aj^fftonn^v^v^M 

[0 0 0 6] 

*©x>y>MiieafiE*r*^i:**T#*x>s;>«» 

it. KAKaasarm-^sr^^-rsKSia^m^s 
KK»a*m#a©iu»jc*i5THf«wiB»»cx> 

^x^KAK^asrWtB-rsm i ® A^ma^m^ 

<k, R*i»A»*ailcUl*»K:«k-3TJ|cUl*nfc!RA 



(3) 
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a tcct o tx > v > *<jp * jawjiTac ^ £ we £ ntcm 
&\ztzmmmw%mj>m^mz£&&mmxmm.m^ 

[0 0 0 7 ] ZLflX^&lCtSt^T* £?£L<te, Mte^ 2 

S*<t*n-6o Sfc. ffSKH fufBfg 1 ® A®^S 

fPW^^^tb/itC, Kftff8<t 

^ ^6* $ n-5 ©ABSSIJI^: ^SfJ-T 5 ck 5 ft o T ^ 

[0 0 0 8] 

Ka*»m#R^6©ii#*^ ff^Kil 7</7Da 
>tlzL-^$:^^^^nsm j fSJ^ln-X^ h (EC 

U) KMKWtcArtsn*. ECUT11 mi^cx^ 

mw^^^m^m^mm^^zmmi,x, ®m 

^<^*^«C»l!»A»StSffm^S^SI»S:tf 5 3f^H 30 

t>(c m^^ftSr^-rs^^fcsssLaiabTKAK^ 

fflofc^^K^KAK^S^^fi'lt'S^'P^^oTV^ 
So **r©»A»«*<ttt, liflfBffS 1 *A®Iif[ii# 

[ooo 9i ^wiCctoT. ^m\mx^m.m^. p sw 

^-f ^ >y^*frtS*IR©!RA!R«*^<Z)WFPflWttS* 



tt^^S ^{C|»^tCfiJ^Sfc»(^^2©A®Mia^l±l 
^©*«BAT^*o ffl 2 &A»^3iSffl^R<BSI©jg»] 

tt. ^i®A®Ma^tB^Rcto : bS<^$nT^ 

So Uta*oT. i2RA»Iliai?a^lKA!» 

#5EWTWU i 1 KAKliai^ 
^cfeS*J|£H«ttfci:^«. 2ms — 1 OmsiS 

RA»««JftB*R<Z)*J|t«»l*fctAtf, 2 0-10 

0ms tcR^^nSo 

[ooio] i jRxjftaiumi^R^tRMcu-^ 

iSfclEST^s^SicR^U ^2KAKSt«*tU3MS: 

[0 0 1 1 ] 

iM£JUx>^>i-c&9, &^m\zu. tfxh>2#* 

JfifjTSv-U >^T£>I£t: 0 X h>2(7)±^^P^^»K 
if 8fimM^3\zmtS&V\ZJl>i/> 1 <7»U >y*\y 

m^z^xm^j^iKmm^z^x^ ^^mw)T 
%&'Xmffi9\zmmznx^z> 0 

[0 0 12] X>i^> 1 CD^MI^COtfX h>2H X> 
^>a**R<i:LT<0 1 #©*ii<B!*^ tf 

tf^nT^So ^co^ffiSBWi i fc*r^-rs@Bftc^^ 

t°^^T^7 p #^6^:S^^>^ft-fe>itl 3#KS£ 
nT^So x>y>»f£*K*5^T^igl 2 

ft-tr>iti 3 ^iiia-rs^ttCcts^^b^tB-rs 

L#:®S12:X>>?> 1 ^SAt^fSM 1 6 £ffiA-X 

t, ^cDT^lc{£gTSlt->^>^ l 8 r coit— 

Bl 9 i^Wltl/^p ±l2*ilK^iiKl 7 tctt, K 
A^I^I±lt^x77D-^-^2 l&WlftA£5S 



(4) 
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5 

(ISC) 31^2 3Stf£<&i§8&2 3SrBBEfl-rs I SC 

tS7<K;^7f 2 6, X07 h;UBBSS:^tBi"S 

[0 0 13] M«g'J©^il8S 1 9<©TSKfflSifi^«wtt, «S 
»S*»t«l&i"S-f >i?3-&# 2 8^gf $nT^^) 0 

h 5lCiii;sfi^iiK3 1 £«xT£>D> CO 
#«»&3 llctt, A-0 2 ir>1t3 2 ^IStt 
«6>K, *©T»«I^»4, »«»ftffl©*«t««3 3#K 
ftf,nW5o A02 ir>it3 2 Uli^lJtT^Ig 

[0 0 14] *«(DX>^>(7)$lJI?COfc66(CS-m> h 20 
D — )l=L~y h (ECU) 4 0»t^tl§» 7<^D 
3>fcf3. — ^#T*tflc$n-6. ECU4 0CH ±fS^ 
^>/7^i3>itl 3, *i&t>*14, X77D-^ 

2 1, KSHSir>-y-2 5, 7-f H^X-Yyf 2 6, 
XPy h;UB8ffi-fe>1?-2 7, A02 t>U"3 2»*60 
{i#^A*$S«5>o HOECU4 0d^H ±fE-f>v 

I S CAVl/^2 4(Z)7^^^-X— ^ 2 4 aW^7^ 

[0 0 15] H2£#BB?-£<fc* KAK^a^tB#XS^ 
:7a — — b^£*lT^£o dco©A®^S#tB 
tt, 4ms^^;l/TfTbn^ 0 ECU4 0H 

-^qSrM^&tr (X77 7'Sl),^i:> ECU 4 0 

8 0° ^£9, «^TI#UT^I)»]P B 1(:a^t 

yS 2) o JKDjUtitt, q^ftt^fe^tl 

TltK^ntV^o fit, MlHl^tBUrcKAKMftQ 
£Qist KB^SI*- ^tHl<7MIQ(n) SrmilHHSQtLT 

> ri^fr $ n 3 r ch tc ffife (Dmmmwi <D K A 
[0016] #fg9§<z> i Hi£Wca^£inMil 

^>tt, 180° pyyzft (ca) r^c^Tfr 



6 

^Il±i}fS^BTDC 3 6 0 o T&So ECU4 0 
tAKfiQ^i^^ Uf^S 1 1) o o^'tc, 

KA»«fisc^bAQL *j«Lttrr* (a^^^s 1 2). 0 - 

»A9ft»fi£fbAQL tt. ®A®MS-T^tB 
> \Z r> TW\& £ n^cMfrCOfgQ <t itu [El<7)Sn3a ¥U 
fe)V-7> (X>> f >lHiefttC|5lSHTS) TSiBfcDKA 

^C, ECU40H KAK^CS^bAQL #«ta 
J;D*#^£5^fl^~r& (A-ry^S 13) 0 F?T/£ 
la±t)*f^l:H ECU40fl X>> ? >CDIh1 

>(7)mi[Elllf ; f0#^pJ:A®:^a^fiQiST *WE*&tf (A 
f77'S14) o O^JC, ECU4 0H K^frgtC* 
l^TgfSlc®A£n5«§t;BQ f SfilT £ Uf«^. 
S 1 5) o 

[0017] ^SJK^SQ f tt, ±fe®AK^*ffW^ 

HQ (Q(n) ) RU^x^mwa^-^xDmrnm 

fTP#cOPJ5AK^a^fiQiST , i7^>i7ttIeiejiJKa 
(^7>^#18 0° Jlb©^B"r*«FH) , JB»* 

M?7>2ftc (*#TO3: 1 8 0 ° ) , KAK^SfftB 
Jl-^XDmnmffld (WJt«4ms) XtfffilE^fS: 
e £Jfl^TfftH<*n*. *^JT^, Q f TOT^Stg 

Q f = Q * rvef 

^ ^Trvef= (Q/Qist ) K 

K= { (a * b) / (b * d) -He} 

_LfBfiQi . Qist, AQl &zfQ<Dmm*rzt 

[0 0 18] ffcto-S, *0O©iPii¥iJ5£«1£jactHl<7)KA 
Ufy^S 1 6) o *43, 777^5 1 3fc43l^Tttl 

aw5e^snftv^»-&«ctt, ecu4oh, flnaws^ 

7 tf F & 0 \Z-t % (A^^^S 1 7) o UTSfT^)® 
AKStaQSrHtflHl^KAK^aQifi^fiix.S (A-^y 
7°S18) o O^tC, H4*#RgLT«S^*i*ffim^'3 

[0 0 19] ECU40I1 mmmfe7 7t?Ftfix*$> 

Z>frt£ofr*mfe-?Z> Uf77'S2 1) o fir, fin 
JSfiJffi 7 5 y F 1 $> o Tfi03S*iJ^ 5 nt I > £ «-& fC 

tt, ECU40H «s»*»**ft«"rsfc»©*qsK 

iiQf&Sffln (xf77°s2 2) o 5 



(5) 
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^F^Otfe^Sfi^H ECU40H svksisq 

<DttQ*«fflT* Uf77'S2 3) o W:ECU40 

4) o -t L/T, ±|B©iRA»aao : I t aHi»«)^tt*«r 
*^fiTbasc=K • Q a/N e (K : CctoTl 

f±i-r^ Uf77°s2 5) o -d€\z. Mfcvtmjzfccx 

ffl«Jt7-<-HAyi7iiiE«»TcFB . SnaiitffitfilET 

[0 0 2 0] *bT, »»«S»*l#*TT0TAL S^ffiT 
* Ut7^S2 7) o fit, I»»»*<5>^* 
£3^«r 2 PJ«bfcOD-& Ur77'S2 8) , 3f^<D^< 

^ y^xmn^M^Z titles Ufy^S2 9) o 

)i««antwi:ii ^xmH^mm^tm^xmsm ™ 

^>Xo\Zt^X^^>(DX, JL>z/>(DW$nVtmz jSbfc 

[0021] * 

[01] 



20 



8 

^>(7)jn«5iM^^S^ft^*J^^^^^^iS^bfcco 

M tc < fit * £ b T«R^«8* fi« ^ x > V > ftJ9P 

fi^SttiT^ct 5 \z LtKox-miEUx. y^ymw^fto 

$iWco^cD(a$5^r<hc^KA©aS{cSoa^T^J^r 
S£<fc"C, *«*©IIH!#»fPK:lflfllibT«*-r*!R« 

ai] *^Bj^jg^-r^>^^^T#^^^x>> ? > 



[12] &5£W<DX.>iS>fflffllZfrfr2>l8LXlR^AWtii 

[0 3] *mW<D 1 llJSWIfC^^JPiS^J^P— ^><o 

m4] #mw(DJi>i?>mwizfrfr&mM^Mmmw 

[HI 5] *5S^6DX>v 5 >©JWtc^tt^KAK^,a«> 

[fff©RW] 

1 x>>?> 

2 exh> 



4 
5 
6 
7 



8 &<X77tf 
1 2 

l 3 ^7^>^^-fe>it< 



2] 





QEE) 



(6) 
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[0 3] 



[04] 



D5] 



QED 



I aQlHQ-Qi! S12 
S13 



S17 




F-0 



YES 



QfflCfl S15 



I 



F I | — S16 



Qi~Q 



GEE) 




S22 



I 



(" TB ASE= K ■ QaX Ne 

l 



S25 



S26 

, . L_ 




TTQT AL=TB ASE+TCFB-f-TC |~^S27 



S28 




YES 

I cft^/^m^ } — S29 

in. 



(72) mmm 



[km m&yt 



